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Process for coating a catalyst support containing two 
different partial structures with a catalytically active coat, 
and catalyst obtained thereby 



The present invention relates to a process for the coating of a catalyst support, which 
5 contains two different partial structures, with a catalytically active coat, and the 
catalysts obtained by this process. 

Catalyst supports which contain two different partial structures are increasingly being 
used in the area of automotive exhaust gas catalysis. They are chiefly filter bodies for 
removing soot particles from the exhaust gas, in particular of diesel engines. 

10 In the past, various filter types have been disclosed for this intended use. The so-called 
wall flow filters are widely used. These are monolithic filter bodies which have a 
cylindrical shape and through which parallel flow channels for the exhaust gas extend 
from the entry end face to the exit end face. The filter bodies consist of a uniform 
porous ceramic material and are produced, for example, by extrusion. In order to 

15 impose the filter effect, the flow channels are mutually closed at the entry and exit end 
faces so that the flow channels are divided into entry and exit channels and, on flowing 
through the filter body, the exhaust gas has to pass from the entry channels through the 
porous partitions between the channels into the exit channels. The soot particles 
contained in the exhaust gas are filtered out of the exhaust gas stream and deposited on 

20 the walls of the entry channels. 

A further filter type is described, for example, in the documents DE 197 04 147 A 1 and 
DE 201 17 873 Ul. For retaining particles from a gas stream flowing through the filter 
body, the filter bodies of this filter type contain gas-impermeable first layers and gas- 
permeable second layers, which are arranged so that channels through which the 

25 exhaust gas can flow are formed. The gas-permeable second layers consist of porous 
filter mats, and the gas-impermeable first layers are provided with paddles which 
project into the channels through which flow can take place and direct the exhaust gas 
predominantly to the porous second layers and conduct it through these. A particular 
advantage of these filters is their lower tendency to blockage owing to soot deposits. 

30 These filters therefore contain two different partial structures, namely the porous filter 
mats and the gas-impermeable first layers. Filter bodies of this type are also referred to 
below as filter catalysts, in order to distinguish them from the wall flow filters. 
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In addition to the deposition and removal of soot particles from the exhaust gas, a 
catalytic treatment of the exhaust gas and/or of a component added to the exhaust gas, 
such as, for example, urea, is frequently desired. For this purpose, the filter can be 
catalytically coated. These coats may be oxidation-active coats which contain platinum 
5 and/or palladium as catalytically active components, or so-called soot ignition coats 
which contain, for example, cerium oxide and/or vanadium oxide. Coats having other 
catalytic effects, such as, for example, the storage of oxides of nitrogen and the selective 
catalytic reduction of oxides of nitrogen with ammonia, are likewise known. 

The catalytic coats of these filters are preferably so-called dispersion coats in which the 
10 catalytically active components are present in highly disperse form on finely divided 
support materials, such as, for example, active alumina. This type of coats ensures 
optimum utilization of the catalytic potential of the catalytically active components. The 
support materials coated with the catalytically active components are referred to below 
as catalyst material. 

1 5 For coating of the filter bodies, the catalyst material is first dispersed in a carrier liquid, 
generally water. For the coating, for example, the dispersion is then poured over the 
filter bodies or said filter bodies are immersed in the dispersion or the dispersion is 
sucked or pumped into the filter bodies. Excess coating dispersion is then removed by 
blowing out with compressed air or by sucking out. The coat is then dried and/or is 

20 calcined at temperatures between 300 and 900°C. In a preferred embodiment, the 
thermal treatment takes place at between 300 and 700°C. The techniques described here 
are known to the person skilled in the art in the area of automotive exhaust gas catalysis 
and therefore require no detailed explanation. 

A substantial problem in the coating of filter catalysts is that their two partial structures 
25 have a different absorptivity for the coating dispersion. In the case of the filter catalysts, 
the greatest part of the coating dispersion applied to the filter body is deposited in the 
porous filter mat. The pores become blocked thereby and thus eliminate the filter effect. 
The filter body then acts only as a simple flow-through monolith with increased exhaust 
gas back-pressure. 

30 It is an object of the present invention to overcome the problems and disadvantages of 
the prior art. Furthermore, it is intended to provide a process which makes it possible to 
coat a catalyst support which contains two different partial structures which are 
distinguished by a different absorptivity for the coating dispersion with a catalytically 
active coat, it being intended that the coat concentrations in the partial structures be 
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adjustable substantially independently of one another. In particular, it is intended to 
avoid the situation where a porous partial structure of the catalyst support is impaired in 
its function or even rendered completely useless by excessive deposition of coating 
dispersion. 

5 This object is achieved if the absorptivity of at least one partial structure is modified by 
precoating of the catalyst support, and the catalytic coat is then applied. Preferably, the 
absorptivity of the partial structures is modified relative to one another. In a preferred 
embodiment, the modification of the absorptivity is effected by pore filling, hydrophilic 
and/or hydrophobic treatment of the partial structure(s). The modification of the 
10 absorptivity is preferably effected by pore filling and/or hydrophobic treatment of 
partial structure(s). The application of the catalytic coat to the filter body is preferably 
effected in a known manner. After the application, the coat is dried and/or calcined. In a 
preferred embodiment, the drying and/or calcination is effected after the application of 
the catalytic material and after the precoating with at least one precoating medium. 

15 In a preferred embodiment according to the invention, the precoating medium is 
expelled during the thermal treatment for the catalytic coat. In a further preferred 
embodiment according to the invention, the expulsion of the precoating medium is 
effected by means of additional measures, such as, preferably, a further thermal 
treatment. 

20 The precoating of the catalyst support is preferably effected with a precoating medium 
comprising at least one material which can be burnt out and/or at least one material 
which can be vaporized or evaporated. 

A water-miscible liquid, a water-immiscible liquid or water is preferably used as the 
material which can be vaporized or evaporated. 

25 Polyvinyl alcohol, wax or other hydrophobic substances are preferably used as material 
which can be burnt out. In a preferred embodiment of the invention, these are applied in 
dissolved form or as an emulsion and preferably dried before the application of the 
catalytic coat. In this way, the hydrophobic treatment is provided preferably on at least 
one partial structure. 

30 Water-miscible liquids, such as alcohols, or water-immiscible organic liquids, such as 
hydrocarbons, are preferably used for the precoating and pore filling. Water is 
particularly preferably used. 
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The process is particularly suitable for the coating of so-called filter catalysts which are 
distinguished by two partial structures of different porosity and hence different 
absorptivity for the coating dispersion. A first partial structure of the filter catalyst 
contains, for example, a porous filter mat, and a second partial structure has a non- 
5 porous, for example smooth, metal foil. 

The precoating of the catalyst support is preferably effected by bringing the latter into 
contact with at least one precoating medium. 

The precoating of the catalyst support is preferably effected by immersion in water or 
liquid wax. As a result of this, the pores of the porous partial structure are partly or 

10 completely filled with the precoating liquid so that, during the subsequent coating, the 
coating dispersion can no longer penetrate into the depth of the porous partial structure. 
The partial filling can be adjusted by corresponding blowing out or drying on after the 
catalyst support has been completely immersed. A further, particularly suitable process 
comprises absorption, in which the body is placed with one end face in a liquid and said 

15 liquid rises selectively in the porous partial structure of the catalyst support by means of 
capillary forces. As a result of this measure, the absorptivity of the two partial structures 
for the coating dispersion can be modified relative to one another in a targeted manner. 

In a particularly preferred embodiment of the invention, the at least one precoating 
medium comprises a catalytically active material or a precursor thereof. 

20 The catalytically active material or the precursor thereof remains at least on the at least 
one partial structure, preferably the porous partial structure, after the expulsion and thus 
forms an additional catalytic coat. In a preferred embodiment according to the 
invention, in the case of precoating of a catalyst support having two partial structures 
with water, cerium nitrate is added to the water and, after application of the coating 

25 dispersion, preferably to the non-porous partial structure, remains behind or in the 
porous partial structure after drying and/or calcination in the form of cerium oxide. 
Thus, it is possible to form a catalyst which has coatings of different composition and/or 
function on at least one partial structure and/or on the partial structures. 

In coating tests with filter catalysts which have a nonwoven fabric with different fibre 
30 diameters as a porous partial structure and corrugated metal foils as the second, non- 
porous partial structure, it was determined that, in the case of nonwoven fabrics with 
fibre diameters of 22 jam, 95% of the total coating material were deposited in the 
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nonwoven fabric and only 5% on the metal foil. In the case of nonwoven fabrics with 
only 12 ^im fibre diameter, the ratio was 98% to 2%. 

By precoating the filter catalyst with water, it is possible to ensure that not more than 
80, preferably not more than 50 and particularly preferably not more than 30% of the 
5 total coating material are deposited on the nonwoven fabric. This prevents the filter 
function of the porous partial structure of the filter catalyst from being destroyed by the 
coating. 



